ABSTRACT
INTRODUCTION
Obesity is an important cause of morbidity and mortality worldwide. It is defined as a body mass index (BMI) of greater than 30 kg/m 2 and is and is associated with many diseases such as type 2 diabetes mellitus, hypertension, coronary heart disease, dyslipidemia, gall bladder diseases, infertility and certain forms of cancer (1) . As a complex disease, it is determined by multiple genetic and environmental factors, including physiological, behavioral, and socio-cultural 86-base pair sequence repeats located in intron-2 (10). IL-1Ra is an endogenous inhibitor that antagonizes many of the biological actions of IL-1E by competitive inhibition (11) . In addition, IL-1Ra serum concentrations are highly increased in human obesity and that its concentrations decrease after weight loss (12) . Therefore, it is likely that polymorphism of the IL-1Ra be affected due to variation in cytokine production. It is for this reason we hypothesized IL-1Ra gene as a candidate gene for obesity to investigate whether this polymorphism is associated with obesity in a cohort of north Indian population.
MATERIALS AND METHODS Subjects :
A total number of 103 subjects (age range, 19-67) recruited from King George Medical University, Lucknow, were included in the present study. The patients in the study had no history of metabolic disorder, renal, liver, hematological disease or any other disorder other than obesity. The subjects were divided into three body mass index (BMI) groups according to World Health Organisation (WHO) definitions: lean (BMI <25 Kg/m 2 ), overweight (BMI 25-29.9 Kg/m 2 ) and obese (BMI t 30.0 Kg/m 2 ). In the present study BMI ranged between 19 and 50.7 Kg/m 2 . Informed consent was obtained from the patients and the controls participating in the study. The hospital ethical committee approved the study.
Phenotype measurements : BMI was calculated as weight (Kg)/height (cm) square. Waist circumference (measured at narrowest point to the hip) was divided by the circumference of the hip (measured at its greatest gluteal protuberance) to obtain the waist-to-hip ratio (WHR).
DNA extraction : Five ml of blood was collected in EDTA vials from cases and controls. DNA was extracted from blood lymphocytes using 'salting out' method (13) .
IL-1Ra VNTR genotyping :
The primer sequences used were: forward, 5c-CTCAGCAACACTCCTAT-3c; reverse, 5c-TCCTGGTCTGCAGGTAA-3c. The region within the second intron of IL-1Ra gene contains variable number of tandem repeat (VNTR) of 86 base pairs. The PCR products of 410 bp (allele I= four repeats), 240 bp (allele II= two repeats), 500 bp (allele III= five repeats), 325 bp (allele IV= three repeats), 595 bp (allele V= six repeats) and 154 bp (allele VI= one repeat) were analyzed by electrophoresis on a 2% agarose gel (14) .
PCR conditions :
Initial denaturation, 95°C for 5 min followed by 95°C for 30 sec, annealing at 58°C for 30 sec, extension at 72°C for 30 sec for 30 cycles and a final extension at 72°C for 10 min. The size of PCR product was determined using a 100-bp DNA ladder (Roche, Germany). The molecular weight of each band was determined by using software in Alpha Imager 1220 version 5.5 programme.
Statistical Analysis : Statistical analysis was performed using the F 2 test to compare the genotype and allelic frequency distribution in lean, overweight and obese with the SPSS software (version 11.5). Allele and genotype frequencies were compared using a 2x2 contingency 
DISCUSSION
Obesity is a major chronic disorder affecting 20-40% adults in India. It is a complex metabolic disorder that is genetically determined. There are many candidate genes for obesity that affect the adipocyte differentiation (15) . The present study was undertaken to determine whether VNTR polymorphism of IL1Ra gene was associated with obesity in north Indian population. We compared the genotype frequencies of lean with that of overweight and obese groups and found no significant association. Though the p-value was non-significant between lean and obese, Odd's ratio when calculated, higher risk > 2 folds in overweight and >3 folds in obese ('high producers' of IL-1Ra) was observed. (16) . In addition, PlataSalaman et al. (7) reported that obese rats show a significantly stronger anorexia in response to the central administration of IL-1E than do lean controls. These findings support our were considered statistically significant. Odds ratio (OR) at 95% confidence intervals (CI) was determined for the disease susceptibility of patients.
RESULTS
The clinical characteristics of all the subjects are given in Table  1 . The frequency distribution of different genotypes and allelic frequencies in lean, overweight and obese are shown in Table  2 . The genotype distribution of IL-1Ra polymorphism was in Hardy-Weinberg equilibrium. The bands on 2% agarose gel revealed variable number of tandem repeats (Figure 1 ). The fragment sizes for IL-1Ra do not correspond with the number of repeats as some extra bases are also amplified along with the repeats. In the present study, we have not found allele IV (325 bp), allele V (595 bp) and allele VI (154 bp) in any of the hypothesis that the increased basal expression of IL-1E as a consequence of the polymorphism can be protective against being overweight but the presence of genotype II/II of IL-1Ra that is a 'high producer' therefore counteracts the properties of IL-1E and may thus increase the adipocyte differentiation and promote lipogenesis in adipose tissue (17) . IL-1Ra also plays a regulatory role in energy homeostasis. Luheshi et al. (18) demonstrated that the hypothalamic effects of leptin depend heavily on the action of IL-1 and that the injection of IL-1Ra into the cerebral ventricles inhibited the leptin-induced reduction in food intake as well as the concomitant increase in body temperature by more than 60% (8) . As the central resistance to leptin, rather than its deficiency, is the hallmark of most cases of human obesity, a better understanding of the factors involved in the regulation of the hypothalamic sensitivity to leptin is important. Thus, based on these findings, we focused on the association between the polymorphism of IL-1Ra and obesity. However, more knowledge about genetics of obesity is needed in order to prevent it in existing and next generation.
